Selective attention in the presence of distraction is a key aspect of healthy cognition. The underlying neurobiological processes, have not, however, been functionally well characterized. In the present study, we used functional magnetic resonance imaging to determine how ecologically relevant distracting noise affects cortical activity in 27 healthy adults during two versions of the visual Sustained Attention To Response Task (SART) that differ in difficulty (and thus attentional load). A significant condition (noise or silence) by task (easy or difficult) interaction was observed in several areas, including dorsolateral prefrontal cortex (DLPFC), fusiform gyrus (FG), posterior cingulate (PCC), and pre-supplementary motor area (PreSMA). Post hoc analyses of interaction effects revealed deactivation of DLPFC, PCC, and PreSMA during distracting noise under conditions of low attentional load, and activation of FG and PCC during distracting noise under conditions of high attentional load. These results suggest that distracting noise may help alert subjects to task goals and reduce demands on cortical resources during tasks of low difficulty and attentional load. Under conditions of higher load, however, additional cognitive resources may be required in the presence of noise.
Introduction
The ability to selectively attend to relevant stimuli in the environment while ignoring salient distractors is a key component of cognition. Thousands of drivers are killed each year in the United States due to ''inattention'' (www.census.gov), including accidents caused by environmental distraction. Attention deficit hyperactivity disorder, for which symptoms include being easily distracted (Wolraich, 2006) , exerts a ''significant negative impact of quality of daily life, including work, social life, and relationships'' (Rösler, Casas, Konofal, & Buitelaar, 2010) . In schizophrenia, the inability ''to choose which sources of input should be attended'' is a debilitating cognitive symptom and has recently been suggested as an essential biomarker for treatment intervention (Luck, Ford, Sarter, & Lustig, 2012) .
To a large extent, the effect of irrelevant noise on task performance has been investigated in terms of its deleterious consequences. Early work by Broadbent found that noise interfered with vigilance (Broadbent, 1951) , response speed (Broadbent, 1957) , and mental arithmetic (Broadbent, 1958) . Similar findings have since been reported using many different tasks and subject populations (Smith, 1989) . However, irrelevant noise may also facilitate performance, particularly during monotonous, repetitive tasks (Smith, 1989; Suter, 1989) . Indeed, as initially proposed by Yerkes and Dodson (1908) and expanded upon by Zentall and Zentall (1983) , the effect of task-irrelevant stimuli may depend on task difficulty, as appropriate levels of stimulation may be required for optimum performance.
The neuronal processes that underlie the proposed interaction between task difficulty and distraction have not been well characterized. Insight into this process can be gained, however, by examining two variants of an attention task, the Sustained Attention to Response Task (SART), which may be comparable except for their respective difficulties. In the SART, a subject is shown a series of numbers and instructed to press a button when he sees any number except for ''3''; if he sees a ''3,'' the subject is instructed to withhold from responding. The task has a much lower frequency of ''3's'' than other numbers; thus the primary task objective is to inhibit the natural tendency to button press after each stimulus presentation (O'Connell et al., 2004) . The Fixed version of the SART, in which targets are presented (one at a time) in numerical order and the stop target is therefore predictable, is easy and requires fewer trial-by-trial attentional resources. The Random version, in which numbers are presented in random order, requires the subject to more fully process each stimulus to perform the task accurately and is therefore more difficult, requiring higher attentional load.
